Autoinduction of thyroid hormone receptor during metamorphosis is reproduced in Xenopus XTC-2 cells.
To determine if the autoinduction of thyroid hormone receptor (TR) alpha and beta mRNAs during metamorphosis in Xenopus tadpoles can be reproduced in cultured cells, we have screened four Xenopus cell lines (XTC-2, XL-177, XL2 and Kr) for receptor transcripts and their response to thyroid hormone. Exposure of XTC-2 cells to 10(-9) M triiodothyronine (T3) for 24 h upregulated TR alpha and beta mRNAs by 2-4- and 10-40-fold, respectively. In view of the marked similarity of the differential distribution of the two transcripts and their upregulation by T3 to the pattern of autoinduction seen in whole tadpoles, the process was studied in greater detail in XTC-2 cells. The time-course of autoinduction of TR alpha and beta mRNAs in these cells also resembled that in vivo, the two transcripts being significantly induced by 3-6 h after T3. Dose-response to T3, and the relative responses to its active and inactive analogs, confirmed that the process of autoinduction was initiated by thyroid hormone receptor with the same functional characteristics as that found in all amphibian and mammalian tissues. Experiments performed with cycloheximide suggested that intermediary protein(s) were involved in autoinduction, so that TR genes cannot be considered as 'immediate early' genes for this process. The possible advantages of studying thyroid hormone action in metamorphosis in XTC-2 cells are briefly discussed.